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The March speaker will be Dr. Christopher J. Ellis, of the University of Western 
Ontario. His talk is entitled “The Caradoc Site: Evidence for Late Paleoindian 
Ritual from Southwestern Ontario”. Chris always gives entertaining and enlightening 
talks, so come on out to the London Museum of Archaeology this March 9° . 
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EXECUTIVE REPORT 


The executive would like to take this opportunity to profusely thank outgoing executive member 
Harri Matilla for his ten years of dedicated service to the London Chapter as Treasurer (a very time 
consuming job as one of us is learning). 


©© Reminder ©O© 


Finally, with this issue we have reached the end of the 1999 KEWA's!!! Which means it is time to 
renew memberships (if you have not already done so). You can check to see what date we have you 
paid up to on the mailing label. 
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SOCIAL REPORT 


The April Speaker’s Night is the last such event until September. The speaker will be Dr. Lisa Rankin 
from McMaster University. She will be talking about her investigations into the Late Woodland in 
Bruce County. 


EDITORS’ REPORT 


KEWA editors rarely get mail. (Actually none in the centuries that I have been an editor). So the 
following note came as a wonderful present. I hope it will generate more letters. 


The Keresturi Sites Projectile Point Typology: An Apology. 


I'm sorry to have to apologize for the projectile point typology used in last month's Kewa article. 
There, I was interested in pointing out some of the highlights of the Keresturi sites, highlights that 
did not include projectile point types. Since then this has been troublesome to a point [no pun 
intended] that I picked up Justice 1987. Here, as noted, two points from Keresturi A appear to be 
Early Archaic Big Sandy points while the third point from this component was loosely/wrongly 
referred to as a Brewerton Corner-notched point. This is what has been bothering me so much. 


First, I am quick to criticize the frequent, and often loose, too loose, use of Brewerton. Secondly, 
the dates reported for Brewerton appear to be too late for this point to have been found with Big 
Sandy points in what I thought to be an undisturbed context. I was therefore happy to see that Big 
Sandy points, range from about 8000 -- 6000 B.C. and that the "Brewerton Corner-notched point" 
could more appropriately be classified as a Kirk Comer-notched point (see Justice figure 14:d) which 
also dates to the Early Archaic c.a. 7500 - 6900 B.C. These projectile point determinations would 
also be more in accord with the early flake tools from the site. 


Paul Lennox 


Robert (Bob) Clifford Calvert 


1910-1999 


The archaeological community is saddened to learn of the passing of Bob Calvert on December 28, 
1999. Bob was well know throughout southwestern Ontario as an avid collector. On his own, and 
as a member of the former Archaeological Society of Western Ontario, he had visited many sites and 
acquired a large and fine collection of artifacts from the area. Specimens from his collection were 
often featured in the pages of various publications on North American Indian artifacts as well as 
scholarly publications. He was also a long time member of the London Chapter, OAS. 


During 1978 and 1979 Bob donated several items to the London Museum of Archaeology. Foremost 
among these was a large assemblage of artifacts from the Lawson site, and material from the Walker 
site. He donated a set of 26 photographs of representative artifacts obtained from excursions by the 
Archaeological Society of Western Ontario to the Kipp site, an apparent prehistoric Neutral village 
near Stoney Creek. 


Recently retired from a career as a carpenter, in the summer of 1979 Bob had time on his hands and 
was looking for something to do. The London Museum of Archaeology was conducting a major 
excavation project on the Lawson site, and he asked if he could join in. We had exposed and recorded 
numerous large refuse-filled storage pits within longhouses, and assigned Bob the task of excavating 
these features. He arrived on site with regular frequency, always using his own tools which he 
brought with him. During coffee and lunch breaks, he entertained us with a cheerful smile and 
repertoire of stories. He became a regular at meetings of the OAS and often participated in fieldwork 
and social activities (such as the summer picnic) of the London Chapter. 


Aside from fond memories, Bob’s legacy to archaeology is his collection; arrangements are being 
made for it to be donated to the London Museum of Archaeology and in line with his family’s wishes, 
donations in Bob’s name can be made to the Museum. 


Bob was predeceased by his loving wife Florence, and is survived by a brother, three sisters and son, 
John Robert of Vancouver. 


Bob Pearce 
Senior Archaeologist 
London Museum of Archaeology 
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THE SOUTHWINDS SITE: A LATE PALEO-INDIAN ‘HI-HO’ 
ENCAMPMENT IN MIDDLESEX COUNTY 


Steven T. A. Timmermans 


INTRODUCTION 


This paper provides an overview of the Late Paleoindian Southwinds site. Although early Holocene 
cultures in Ontario are relatively poorly understood, significant progress has been made over the last 
twenty years in better defining their chronology and lifeways. Because floral and faunal remains from 
the late Pleistocene/early Holocene period have been poorly preserved in most areas of Ontario, 
researchers rely largely on identification of diagnostic lithic tool assemblages to estimate temporal 
classifications and cultural affiliations of Ontario’s early prehistoric sites. 


In southwestern Ontario, archaeologists have consistently found that Early Paleoindians relied heavily 
on single primary chert sources for manufacturing their lithic stone tools (Ellis 1984; Ellis and Deller 
1990; Roosa and Deller 1982; Stewart 1984; Storck 1984). Similarly, Late Paleoindians reflected 
their ancestors in their preference for procuring specific chert types for lithic tool production (Parker 
1986a). A significantly high proportion of lithic tools found on Late Paleoindian Hi-Lo (Fitting 1963) 
sites and Early Archaic sites in southwestern Ontario are made on Haldimand chert (Ellis and Deller 
1982; Parker 1986a). Also known as the Bois Blanc formation, this typically white, Lower Devonian 
chert is found where it outcrops on the Onondaga escarpment just north of Lake Erie in Haldimand- 
Norfolk County (Fox 1979; Parker 1986a). Several sites where this material was quarried by Late 
Paleoindian peoples have been documented through the presence of diagnostic Paleoindian tools 
(Bursey 1998; Moerschfelder 1985, Parker 1986a, Parker 1986b, Timmins 1995,). Specifically, 
artifacts diagnostic of the Hi-Lo phase have been recovered at these quarrying sites and at several 
other ancient pro-glacial lakeshore sites in southwestern Ontario (Ellis and Deller 1990). Most of our 
knowledge about the Hi-Lo component in southwestern Ontario has come from the work done by 
Ellis (1981) and by Ellis and Deller (1982) in their review of Hi-Lo materials of this region. 


Currently, three Late Paleoindian complexes with concave based points, that appear to show close 
temporal continuity, have been identified in the lower Great Lakes region. These complexes are 
distinguished primarily by projectile point types and, from presumed earliest to most recent, are called 
Holcombe, Hi-Ho and Hi-Lo, respectively. Ellis (1999) has provided a review of the variation in these 
points. Of these three phases, Hi-Lo sites are the most well-documented in southern Ontario, while 
progressively less is known about Holcombe and Hi-Ho sites, respectively. Roosa and Jackson 
initially coined the term ‘Hi-Ho’ to refer to a transitional point form between that of Hi-Lo and 
Holcombe (Jackson 1998). More recently, Ellis (1999), has further described the Hi-Ho point and 
has suggested that it is intermediate in form and, therefore, potentially time, between Holcombe and 
Hi-Lo. 


To my knowledge, there is only one published record of a probable single component Hi-Ho site in 
Ontario, the Caradoc site (Deller and Ellis 1999), although Hi-Ho points have been recovered from 
other sites where Hi-Lo and even side-notched Hi-Lo points also occur (e.g. Deller and Ellis 1982), 
probably indicating continuous site use over a considerable period of time. Therefore, this paper is 
only the second to report on a probable Hi-Ho site in Ontario - the Southwinds site. The purposes 
of this report are to briefly describe the Southwinds site in relation to 1) the artifact assemblage, 2) 
probable environmental conditions and migration corridors of the early Holocene period and 3), other 
Late Paleoindian sites in southwestern Ontario. 


SITE LOCATION AND PHYSICAL SETTING 


The Southwinds site is located approximately 4 km west of Lambeth in Westminister Twp., 
Middlesex County. It was discovered by the author in April of 1998 while conducting surface 
investigations of the area. This site is situated about 500 m northeast of the former second phase 
shoreline of pro-glacial Lake Maumee. Lake Maumee was the first major glacial melt water lake in 
Ontario following recession of the Wisconsin ice sheet and was formed during recessional stages of 
the Port Bruce ice advance during the Port Bruce interstade (Fullerton 1980). This shoreline is clearly 
recognizable from Strathroy in the northwest to at least St. Thomas and perhaps to Delhi in the 
southeast. Although Lake Maumee had long since drained by the early Holocene period (ca. 10,000 
B.P.), its remnant phase II shoreline continued to provide an important migration corridor for west- 
to-east and east-to-west movement throughout the early Holocene. Moreover, evidence of use by 
later cultures has also been discovered at several locations along this prominent geological feature 
(Timmermans unpublished data). 


More specifically, the Southwinds site is situated on slightly elevated land immediately adjacent to, 
and east of, a wooded swamp containing black muck soil substrate. This swamp would have drained 
directly into what is now Dingmans Creek about 500 m to the northeast. This swamp was likely also 
connected to another swamp a few hundred metres to the southeast. It is probable that much of the 
surrounding area was dominated by relatively unproductive mixed stands of conifer consisting of red 
pine (Pinus resinosa) and white pine (Pinus strobus). However, in lower, poorly drained soils, white 
cedar (Thuja occidentalis), black spruce (Picea lariana) and tamarack (Larix laricina) were likely 
the dominant tree species (Schwert et al. 1985). It is also probable that many areas remained free of 
forest cover for a considerable period of time following glacial retreat and this feature may account 
for the frequent presence of Late Paleoindian sites in such settings (e.g. Deller 1979). 


ARTIFACT ASSEMBLAGE 


As with several other sites of this provenience, the assemblage of diagnostic Late Paleoindian artifacts 
surface collected to date is sparse. Furthermore, the entire assemblage of artifacts recovered at this 
site indicate that this site has a multi-component nature. However, for the purposes of this report, 


only artifacts that are diagnostic of the Late Paleoindian period or on materials frequently used by 
these groups such as Haldimand chert, will be discussed herein. 


Bifaces 


Three bifaces, all manufactured on Haldimand chert, have been recovered from the surface of the site 
since spring of 1998. Clearly, the most diagnostic biface is a nearly complete lancelate non-fluted 
projectile point (Figure 1). This artifact was found on the crest of a small peninsula of land that once 
formed the confluence of a small drainage stream and the western margin of the swamp. This 
projectile point compares well with what has been described by Ellis and Deller (1990) as ‘Holcombe- 
like’ and later termed by Deller (pers. comm.) and Ellis (1999) as a Hi-Ho point. Specifically, this 
projectile point strongly resembles that shown in Figure 3-12 (d) in Ellis and Deller (1990). This point 
shares morphological and flaking characteristics with those of both Hi-Lo and Holcombe projectile - 
points. Unlike most Hi-Lo points, but similar to 
Holcombe points, this projectile point is 
unstemmed, has relatively small pointed ears, 
and has not been alternately bevelled from 
extensive re-sharpening. Yet, similar to Hi-Lo 
but unlike most Holcombe points, this artifact is 
manufactured on Haldimand chert, is relatively 
thick, has a relatively coarse surface flaking and 
does not have blade edges that expand from the 
base, being more parallel-sided. Like most other 
Paleoindian projectile points, this artifact 
exhibits basal and lateral grinding, the latter 
terminating approximately 14 mm from the 
base. 


Further metrics of this projectile point are a 
total length of 42.5 mm, a maximum width of 
20 mm and a basal concavity depth of 4 mm. 
One of the basal ‘ears’ has been broken off, 
likely a result of agricultural tillage activity. It is 
clearly apparent that the knapper who produced 
this artifact experienced some difficulty during 
final thinning stages because, on one face and 
near the base, several short flake scars terminate 
only 2 mm from one edge to form a raised 
‘stack’. However, it appears that despite this 
Figure 1. Late Paleoindian Hi-Ho projectile point saa bene hey ep 
made on Haldimand Chert : ° 
a trait believed to have facilitated point hafting. 


Figure 2: Haldimand Chert Tools/Blanks 
Bifacial tools/blanks (a-b), unifacial side scraper (c) and unifacial end/side 
scraper on small blade (d). Note the crystalline inclusions in (a), the two 
working edges in (a), the similar points of constriction between (a) and (b), 
that (b) has likely been heat-altered, and the notch in (d). 


The second biface is complete 
and may be a thinning stage 
point preform. This biface 
appears to have been used as a 
knife and/or a scraping tool and 
was never manufactured into a 
point (Figure 2a). Interestingly, 
this artifact has a rather large 
concave crystalline inclusion 
located near the narrow end. 
There are also numerous 
fossilized inclusions within this 
biface as well as one other 
smaller crystalline inclusion on 
one lateral edge. The style of 
flaking on this artifact is very 
similar to that seen on the 
projectile point, as it is quite 
thin and great care was taken to 
produce long thinning flakes, 
some that travelled well past the 
longitudinal centerline. _It 
appears, however, that several 
inclusions encountered during 
bifacial thinning may have 
prevented the knapper from 
manufacturing it into a finished 
point. However, this biface may 
have been intended for use as a 
knife or a scraping tool because 
unifacial edge retouch was 
applied to create two working 
edges: one at the top of the 
narrow end, the other along one 
of the lateral edges at the wide 
end. It is interesting that both of 
these working edges occur on 
the only two regions of high 
quality siliceous chert. Some 
‘stacking’, or areas which could 
not be suitably thinned, is 
present, possibly because of an 
abrupt change in the consistency 


of the chert from a finer-grained region to a small area of a coarser-grained inclusion. There appears 
to be some use-wear smoothing of one edge, again suggesting that this biface may have been used 
as a cutting or scraping tool. 


This biface has a maximum thickness of 8 mm, it is 55.5 mm in total length and has a maximum width 
of 29 mm, which occurs where both sides constrict and become narrower. The unifacial working edge 
along the lateral margin measures 28 mm in length, whereas, the unifacial working edge at the narrow 
end measures 12 mm in length. 


The last biface appears to be a base of what may have been a tool that looked much like that of Figure 
2a (Figure 2b). This tool has been broken by a transverse bend break and, although reddish in colour, 
it appears to be made on Haldimand chert. This colour may be a natural variant of Haldimand chert 
or it may have been reddened by heat alteration. If the tool had been heat altered, this may have 
occurred after it was broken because the end exposing the break face is also reddish. Another factor 
that provides convincing evidence that this biface fragment is made on Haldimand chert is its course 
chalky texture; a trait not uncommon to this material. Metrics of this piece are similar to those of the 
lower region of the artifact shown in Figure 2a; there is even an abrupt constriction on one edge near 
the base similar to that of Figure 2a. This biface may also have been a thinning stage preform that 
could have broke as a result of ‘end-shock’ during manufacture. 


Unifacial Flake Tools 


The remainder of the lithic tool assemblage consists of unifacially worked chert flake tools. Two of 
these are made on Haldimand chert, whereas, the remaining five are manufactured on a high quality, 
dark purplish to burgundy colour variant of Kettle Point chert. 


The first of two unifacial Haldimand chert tools is made on a fragment of a large flake (Figure 2c). 
_ One edge on the ventral surface exhibits continuous unifacial retouch, whereas, the dorsal face has 
minor edge retouch along a short length (~ 1 cm) of the other edge. Both retouched edges have been 
slightly ground, likely a result of use wear. Both ends of this flake were snapped off by bend breaks 
that appear to have occurred after the edges were retouched. Flake scars on the dorsal surface of this 
flake tool suggest that this flake was removed during the reduction process of a much larger chert 
fragment. 


The second unifacial Haldimand chert tool (Figure 2d) is an end scraper that appears to have been 
made on a segment of a small blade with a triangular transverse cross-section (e.g. a parallel-sided 
elongated flake with dorsal scars indicating the removal of previous flakes of the same size and form 
from the core). The thick end was broken by a bend break while the thinner, opposite end was 
unifacially flaked on the dorsal face to produce a rounded, well-worked edge typical of most end 
scrapers. Both lateral edges exhibit light to moderate unifacial to bifacial retouch flaking and one of 
these edges has had numerous steep flakes removed to produce a ‘notch’. 


The first two tools made on Kettle Point chert (Figures 3a and 3b) are clearly also made on small 
blades. These tools were alternately unifacially retouched, have very small distinct ‘spurs’ and have 
worn edges from use-wear. On the dorsal face of one of these blades (Figure 3b), a complete flake 
scar from a previously removed blade is readily apparent down the middle such that it has a 
trapezoidal transverse cross-section as opposed to the more common triangular cross-section with 
a single well-centred dorsal ridge. The third flake tool manufactured on Kettle Point chert has had 
extensive edge retouching (Figure 3c). It is interesting that discontinuous unifacial retouching was 
done alternately along the dorsal and ventral faces of this flake that ultimately resulted in the entire 
margin being retouched. 


Figure 3: Alternately Retouched Tools on Small Blades 
Alternatively retouched core blade tools (a-b), retouched flake tool (c), side scraper with spur (d) and small end 
scraper with spurs (e). Arrows show spur locations. 


The last two Kettle Point chert unifacial flake tools recovered from the Southwinds site are a side 
scraper and a small end scraper (Figures 3d, e, respectively). One edge of the side scraper (Figure 3d) 
is steeply flaked and a distinct ‘spur’ occurs at about the midpoint along this working edge. The 
remaining edges of this scraper appear to have been snapped off by bend breaks. The end scraper 
(Figure 3e) is characteristic of those found on other Late Paleoindian and Early Archaic sites. The 
working edge is thick, robust and steeply flaked in a fan-like manner to form a trianguloid tool that 
some refer to as ‘thumb-nail’ scrapers or trianguloid end scrapers. This tool is virtually identical in 
appearance to the Hi-Lo end scraper shown in Figure 3-16h of Ellis and Deller (1990). Small spurs 
occur at the corners of the working edge on this tool but are not as pronounced as are those that 
typically occur on early Paleoindian trianguloid end scrapers. 


DISCUSSION AND CONCLUSION 


Given the limited amount of time spent surface collecting at this site, the artifact assemblage available 
to date strongly indicates that this site has a Late Paleoindian component assignable to what has been 
called “Hi-Ho”. This inference is largely based on the typology of the projectile point recovered from 
the site. Clearly, without having found this artifact, it would have been virtually impossible to assign 
this site to anything more refined than Late Paleoindian or Early Archaic at best. However, because 
of the predominant use of both Haldimand chert and high quality Kettle Point chert (Ellis and Deller 
1982, Parker 1986a) and because this well-made, diagnostic Hi-Ho projectile point was recovered, 
it provided the ability to assign the site to a much more specific estimated cultural phase. 


The remainder of the artifact assemblage emphasizes the conservative use of lithic reduction 
byproducts typically found in Paleoindian artifact assemblages. For example, the small blade tools 
recovered at the Southwinds site may indicate that the use of core reduction strategies was used to 
produce small tool blanks for accomplishing various tasks such as skinning, debarking or scraping. 
This type of lithic industry, and particularly the use of small blades from carefully prepared cores, is 
suggested at several other known Late Paleoindian sites with concave based points such as Hi-Lo 
and Holcombe (e.g. Ellis 1999; Ellis and Deller 1982; Fitting et al. 1966). Some interesting traits of 
these small blade tools are the alternately retouched edges and the Haldimand end scraper on a blade. 
Timmins (1995) reported finding alternately retouched flake tools at the Stelco 1 site, a single- 
component “side-notched” Hi-Lo site in Haldimand-Norfolk County, and suggested that these may 
represent new additions to the Hi-Lo tool repertoire and end scrapers on blades are reported from 
other Hi-Lo sites such as Welke-Tonkonoh (Ellis and Deller 1982). 


It is interesting that this site is situated in such close proximity to the Maumee II shoreline. It is also 
worthwhile noting that, although this shoreline feature becomes less visible as one travels southeast, 
remnants of this geological land form can be seen as far east as Delhi (Barnett 1978), which is not far 
from the Haldimand chert outcrops that were exploited by late Paleoindian people for procuring raw 
material for lithic tool production (Moerschfelder 1985, Parker 1986a, Timmins 1995, Bursey 1998). 
Considering this fact, it becomes more apparent that the Lake Maumee shoreline may have been an 
important travel corridor for early people as early as 10,300 years ago. There is other evidence to 
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support this idea, as at least one other site that may have a Late Paleoindian component has been 
discovered in Elgin County by the author at a locality that is also in close proximity to this proglacial 
shoreline feature. 


Lake Maumee had drained long before this site was occupied at ca. 14,000 B.P. However, because 
of the abrupt change in topography, soil types and, drainage patterns at the Maumee II shoreline- 
lakebed interface, it is likely that this feature represented a well-defined edge ecotone. The benefits 
of this ‘edge effect’ for procuring resources and for providing a travel corridor are described in detail 
by Deller (1976) and can be applied similarly to any Holocene civilizations that travelled along the 
Maumee II shoreline. 


The Southwinds site is significant because it may be one of perhaps several undiscovered sites that 
could reveal a movement corridor linking primary chert source outcrops and workshop sites at the 
Bois Blanc formation in Haldimand-Norfolk County (Parker 1986a, Timmins 1995, Bursey 1998), 
other known Late Paleoindian sites in Middlesex County (Ellis and Deller 1986) and, primary Kettle 
Point chert sources and Late Paleoindian sites farther west (Deller 1979). Half of the recovered 
artifacts from the Southwinds site are made on Haldimand chert while the other half are made on 
Kettle Point chert. Although the sample size (n=10) used to derive these proportions is small, and is 
isolated from a much larger multi-component assemblage, it is interesting that this site happens to be 
situated approximately mid-way between the Kettle Point chert outcrop and that of Haldimand chert. 
Haldimand chert and Kettle Point chert also dominate the lithic tool assemblage, or at least the lithic 
point assemblage, recovered at the Welke-Tonkonoh site (Ellis and Deller 1982), further supporting 
the importance of these two chert types for lithic tool production by early Holocene cultures. Indeed, 
Parker (1986a) proposed that Hi-Lo groups may have moved seasonally between these two chert 
sources. 


Although the number of known sites is very small, it is quite possible that the Maumee II shoreline 
provided an important travel corridor for late Paleoindians as they travelled between chert sources. 
If Ellis (1999) is correct in temporally placing Hi-Ho points intermediate between those of the Hi-Lo 
phase and those of the Holcombe phase, then the Southwinds site likely pre-dates many previously 
reported Hi-Lo sites. This would extend the period through which Early Holocene cultures relied on 
Haldimand and Kettle Point chert for lithic tool production. 


Although both the Caradoc and the Southwinds sites are believed to represent Hi-Ho occupations, 
the Southwinds site likely post-dates the Caradoc site (Deller and Ellis 1999) because the single 
projectile point recovered at the Caradoc site is morphologically more similar to Holcombe points 
than is the projectile point recovered at the Southwinds site. Furthermore, virtually all of the lithic 
tools recovered at the Caradoc site are made on Bayport chert, whereas, those at the Southwinds site 
are made on both Haldimand and Kettle Point chert. Bayport chert is believed to have been used more 
commonly by Early Paleoindians, whereas, both Haldimand chert and Kettle Point chert are believed 
to have been used more commonly by Late Paleoindian Hi-Lo groups (e.g. Deller 1989). In essence, 
assuming a gradual change in chert source usage over time, it could be argued that the Caradoc site 
is temporally closer to the Early Paleoindian to Late Paleoindian transition period (Holcombe), 
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whereas, the Southwinds site is temporally closer to the Late Paleoindian to Early Archaic transition 
period (Hi-Lo). Certainly, the tools recovered from the Caradoc site are much larger than are those 
from the Southwinds site. Because Early Paleoindian lithic tools appear to be, on average, larger than 
those of the Late Paleoindian Hi-Lo, this provides further support that the Southwinds site likely 
post-dates the Caradoc site. 


It could also be argued that such comparisons are not legitimate because the Caradoc site, a cache 
of purposefully broken lithic tools, is believed to have served a special ritual function, whereas, the 
Southwinds site probably served a more general function, likely a temporary encampment. However, 
because the tools at the Caradoc site are larger, are made on Bayport chert and, are heavily 
weathered, the Caradoc site is likely considerably older than the Southwinds site, despite the probable 
differences in site functions. 


The Southwinds site provides valuable insight into how knowledge gained from small surface 
collected diagnostic artifact assemblages located in proximity to specific geological land forms can 
be used to compare with that of similar manifestations at other sites exhibiting similar traits. 
Although more evidence is needed from the Southwinds site to better define its temporal placement, 
it is clear that this site is a good example of a small Late Paleoindian encampment that resembles 
other early sites in its tool kit and in its close proximity to an ancient pro-glacial shoreline feature. 
Future investigations will likely continue to support Deller’s (1979) and Deller’s (1976) theories that 
Paleoindians relied heavily on specific chert types for lithic tool production and frequented late 
Pleistocene shoreline features for a variety of life sustaining purposes, respectively. 
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